sleep.
It is timely perhaps to recapitulate briefly some of the more important theories on the nature and causation of normal sleep.
Pieron, as well as many other authors, conceived the idea that a special toxin, called hypno-toxin, is manufactured during the state of activity. The accumulation of hypno-toxin is supposed to produce fatigue of cortical cells and thus cause sleep.
Salmon thinks that sleep is a result of the derangement of the normal constituents of the cells of the cortex. When the chromophil and other substances which the cell receives from the lymph reach their normal amount, the cells of the cortex become alert to external stimulation, and we wake up; when the cells of the cortex reach normality, they are forced to spend the accumulated energy; or, as Salmon says, " We get tired to sleep." Duval, Cajal, and others utilized the neuronic doctrine for the explanation of sleep. The We should constantly keep in mind the fact that sleep, primarily, is imperative in the great scheme of preservation 'urge ; and that, in the second place, through the ages it has developed into a habit. Biologically, sleep or rest is peculiar to every living cell, including those of plants. The organization of cells into cell-groups and into organisms, with their complicated activities, only increases this necessity for rest and sleep, and it reaches its height in the higher animals and in man.
The necessity for sleep developed into a will to sleep; this will existed long before the development of any nervous system arrived. In the course of coiintless years it acquired a condition of automatism. Thus sleep can be Pavlov, experimenting on dogs, found that each more or less continuous stimulus which falls upon a definite point in the cerebral hemisphere, will sooner or later lead to sleep. The stimulus does not require to be of vital importance to the organism; stimuli without any vital importance and regardless of how powerful they may be, if they are not accompanied by stimulation in other points, or if the stimulus itself is not changed, will sooner or later, as already mentioned, lead to sleepiness and sleep. The instrument in this phenomenon in inhibition, which Pavlov identifies with sleep. He says that inhibition and sleep are the same thing. The process of inhibition has a tendency to spread all over the cortex and sometimes also'reaches the midbrain. In other words, sleep in the course of activities of conditioned reflexes, on certain occasions, can be artificially provoked and this without any necessity for it as urged by the sleep instinct. In fact sleep is ' sensed ' in the cortex a long time before there is real demand for it in'the organs of the body.
One of the chief principles in the work of conditioned reflexes is that of facilitating free adaptation of the individual to external surroundings. This mechanism is evidently to ensure existence. The tendency is manifest in the entire living kingdom and is fundamental to all forms of life. In lower species it finds its expression in the form of a simple reflex.
It should be remembered that so-called inhibition is not the same as fatigue or exhaustion, which comes after prolonged work by the organism and is a sort of auto-intoxication. Inhibition is a definite physiological process peculiar to all reflexes. From the work of Kabanevitch it follows that fatigue, as seen normally, i.e., within physiological limits, is a result of the function of co-nditioned reflexes, i.e., is a process of internal inhibition. The physiological mechanism of internal inhibition is connected with various combinations of ion groups, which form a fundamental factor in the process of nerve stimulation. The character and degree'of fatigue in each organ, at a given moment, depend on the quantitative concentration of stimulating and inhibiting ionic groups. This type of fatigue should be therefore regarded as a kind of protective valve, which prevents the threatening intoxication by waste products formed in the process of metabolism.
Just as Pavlov is able, by means of a sound, to stimulate the hunger instinct in a dog, when the dog is not even hungry, so in the same manner sleep can be brought about through conditioned reflexes without there being any real necessity for sleep.
The action of conditioned reflexes in producing sleep would be unthinkable were it not for the existence of an instinct of sleep; from the study of conditioned reflexes we have already noted the fact that conditioned reflexes can only be estoablished round an instinct. We must keep in mind that conditioned reflexes, being capable of inducing sleep, may at the same time act inhibitively towards the instinct for sleep. With the development of the cortex and consciousness, however, the instinct for sleep became modified by conditioned reflexes.
SUMMARY.
(1) There is not sufficient evidence for the acceptance of a regulating sleep centre anywhere in the midbrain.
-(2) Properly speaking there are no centres for sleep; sleep is the expression of the work of an instinct strengthened by habit and reguilated by con-(litioned reflexes.
